Identification of a Saccharomyces cerevisiae mitochondrial-DNA which can act as a promoter tightly regulated by carbon source when placed in the nucleus.
Screening of a promoter probe gene bank for DNA sequences that could act as inducible promoters following growth on non-fermentable carbon sources led to the identification of the mitochondrially encoded cytochrome oxidase subunit 1 gene (COX1) as an active sequence. Carbon-source regulation of this promoter was confirmed by a beta-galactosidase assay which showed a 31- and 180-fold induction of expression after growth on ethanol or lactate-based media respectively. Two elements matching the CCAAT-binding-factor motif, which is involved in activating transcription on non-fermentable carbon sources, were identified in the putative promoter. Expression was found to be reduced to low levels in otherwise isogenic hap3 and hap4 mutant strains. Thus, this mitochondrial DNA when placed in the nucleus can act as a promoter that is subject to strict carbon-source regulation. These observations are discussed both with respect to the origin of the S. cerevisiae COX1 gene in particular and with respect to the origin of introns in general.